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■ r n in nartofU S Patent Application Serial No. 065.734 filed June 24, 1987. 
This application s a contmua on- "^^^^ Administration of Autoant^n. - 
and having the title Treatment of Autoimmune D.seases oy 

C /-^ R nUND^THEjNyE|£ION 
Field of the Invention 

autoimmune diseases. 

Rrief Description of the Background Aft 

directed against normal tissues. A number of J se . A method of inducmg .n> 
eases, most notably drugs ^^SS^SZ^^ autoimmune responses was f irst dem- 
rnunologic tolerance by the ora admmist aho of an a nhgen . p ^ unresp<jnslvoness has 

onstrated by Wells in 191 1. Wells, H ^^.^Se ! Ngan, J. et al., JJmmunoL 120:861 (1978). Gau- 
alsobeendemonstratedforseveralT^ 

tarn. S. etaL. JJm^135:2975 ar- 
thermore. a recent publicehon describes the oral adm.n«t ^^^^^ 83; 7 443-7446 (1986). 
tnritis in a mouse mode.. Nagler-Anderson f^^^^^T^s animal models. Expert- 
Scientists have also studied ways to SU PPJ* ™ 
mental al.ergic encephalomyelitis (EAE) . a h several mammalian species. See, *- 

protein (MBP) and has been stud»d as a (Allan R. Uss. 

vord, E. etal, BEfiSBSSS^^ 

New York, 1984). Immunoregulafon of EAE **™ n recovefed from eae. Swierkosz. J. etaK. i 

CTs). It has been shown that Ts are P rese ^ ^"^a, 9uppr essor T cells account for the unrespon- 
rnmunol. 119:1501 (1977). Furthermore, it has ^ »^ n JJJ z PP et al ., Nature 287:551 (1980). 
— EAE that is exhibited by some ^^ e ^ f ^^of EAE and Indude immun- 
Varlous methods have been employed to induce an^gensp ^ J.lmmunoL 

tolto n *th MBP emulsify in ^^^^^ cells as shown by Sriram. S. etaL. 
1261526 (1981). and intravenous injection of MBP-conjugateo ryw 

Immunol. 75:378 (1983). Neurology in Vol. 6 at pp. 461-468. 468-473, and 

—Tippers by AWord elaL are ™««2^^2Sfe^So»the«ipp«^ofEAEInmonl W 
474-482.respertively(1979).Thef ire ^ 

by the parentera. administ ^^^^^^ in the cerebrospinal fluid of patients 
e.g., an antibiotic or a stero,d. The report d-d antigen ically active peptide fragments, 

with multiple sderosis of several P^^.^^'^a (1982). and Raine etaL, Urtjn^esticj^ 
Papers by Traugott etjL, J -^5<2^^ J ferj from chron | C relapsing EAE by 

48:275-64 (1983) dlsdose that treatment o W ^tZsT^ (l?A) or in combination wKh a lipid 
Parenteral* administered MBP alone or ,n incomp ete Freund s t ^ ^ 

related positively with the amount of MBP ' a » tered ' disc|oses that pf einjection of rats with guinea 
A report by Strejan etaL. SJU^^J^Lpp,^ the dinical signs and symptoms of 
pig MBP encapsulated within phosphatidylserine .,r^sor^3 PP ^ 

EAE that appear in rats injected w.th ^ M M BP disdoE9S that the suppressive effects 

Another paper by McKenna etaL, ^f^^^^ i report was abolished when animals 
of injected guinea pig MBP leukocyte comp^xe^ 

were ^treated with cydoph^^^ 

^ tasrss^^ — — Be,ik ^ y2E ^ i ^ - 372 " 377 (1978) ' disc,ose3 
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at,,,, both disclose the suppression of me symptoms o( two °*«'^"™ M.y.Mull.n .1 >l. wort 
Sloed P, motion — « ™> £™ ™ » '"i-*" ^ * 

qiimmary OF THE INVENTION 

ease in an animal comprising the oral or enteral a ^' n ^' on rtjcu|ar aut0 immune disease, 

autoantigens. or analogs structurally relate o auto n ,ge spec, P ^ M Qf s(Jch dis . 

In an amount effective to treat the **^™*£?^™ B su pp reS sion occurs whether the oral or en- 
eases are suppressed in a dose^epen ent ^^Sln. sease. Disease is also suppressed by 
20 teral administration occurs before or after '^^^^^ fragments of the autoantigen. The 

s r:rr=^^^ - — **• — by * hich an 

autoimmune disease can be naturally Immunoregulated. 

25 brief DESCRIPT ION OF THE FIGURES 

Figure, isagraph which demonstrates the ^^^5^^ — 
liferatL response In Lewis rats. Animals ; were fed MOjJ ^ °'p h nodes were removed and proliferative 

e ^? ta cr h ^--"-^ «"* induced suppression ° f adi - antarthritis - as measured by 

a d.agrammatic represent,^ of the ^J^^^^J^ in SJL 
35 Figure 4 is a bar graph representing the ^^"^Sm^ -ith 400 ug MBP in CFA 
mice. Animals were fed 400 ug MBP 7 fmes over 2 divided by background. 

(0 .6 mg^rAtuberc^. Stimulate 

Figure 5 Is a graph which demonstrates the an tigen pecit ™ fmm lin basic pr ote,n 

cells (PLNC, responses by spleen and ""T^^^S ofPLNC to MBP (circles) as to Mycobac, 
( MBP) fed rats. The results ^^^^^^Z^ the response of spleen cells. Open 
,»n t ,m tuberculosis (squares). Closed circles or c losec square p ^ ^ 

-j^p^ares represent the respo se of me e tenc Wmph ^ ^ ^ ^ MBp 

Figure 6 is a graph which demonstrates the specific suPP rejaon g j or an ti-MBP (Fig- 

feeding. Rats were bled at intervals and sera examine ^^^^f in unfed and challenged an- 
ure 6B. open squares) antibodies. *£ levels ± S.D. 

imals (dosed symbols). Results are exposed as ELISA O.U. 

PC^PprjnMnF^E PREFERRED EMBODIMENTS 

The P rese n t,nvent,onrelatestothetre = 
by the oral or enteral administrate of autoan( ^ a 8 . o 3 Q P *™ * U ne term "treatment' is meant to include both 
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An ^oantige^ is any stance normal.y ^ ^^^^^^Z^Z 
,on 9 e r recogn.ed as part of the animal ^X^^^^' ^ tem 
attacked by the immunoregulatory system as though „ re ^ induce the ^ bio- 

f ragmen**)" of such autoantigens ,ndude ^^7^^ or T ■ uto,mmune '* 

logical response, i.e., the ability ^T^^^rT^ autoantlgens include compounds that 
sponse, upon oral or enteral introduce. The *\™*^l*J^ me activity, i.e.. the ability 

-so structurally 

to eliminate or suppress T cell-mediated or ceu ' H di fferfrom the amino acid sequence of 

the site of attack in an autoimmune disease. d ; 9ease s that are collectively called au- 

The primary use of the invention is to treat a « W « rneuma toid arthritis, dia- 
toimmune diseases, induding but not limited to ^^^^Zl^e hemolytic anemia, and 
betes mellitus. systemic lupus erythematosus, awoimmu.m , . 

as poison ivy. 

comae. ,.n>,My M. «»" ™». to «»mp .. * «~ * > * dto- , , gai „ st 

the disease in some mouse strains. nf rheumatoid arthritis which Is induced by Injecting 

Adjuvant arthritis (AA) Is an autoimmune animal model o ^ h ~^^ and 15 days followjng injection, 
u^hi^um tuberculosis in the base of the tail of Lews rats. Between 

animals develop a severe. PW™" f^^^ and conation that the oral or enteral administration 
The present invention b based on the discovery ' ■ , of entera | administration 

of MBP is an effective means of suppressing "„ arthritis. Orally or enterally induced 

, he antigen to which the T cells that medi at « ^^^p^^i tne suppression of Immune respons- 
Furthermore. the oral or enteral administ ration of MBP «° ^ n ^ of an ,^ BP antibodie s are both de- 
es to MBP. For example, lymphoid cell proUferat^n and the production ° f ^ antigen-specific 
creased. The cells responsible for both the »«^^ D ^SSSrT lymphocytes. 

40 immune responses to the autoantigens. intanH ^ that the autoantigen, its biologically active frag- 

„ „„. .o .000 ms ,» day. and n„y b. »«»s»~, , n f ^™™ 1 ^ ,„„.,. a. ,, u „d.r„,»d 

ceptable carriers, flavor enhancers, and the like. . be introduce d in solid, semi- 

carriers, including water, suspending agents, emulsifying agents. 
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EXPERIMENT 
Animals; 
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u» • a frnm Pharles River Laboratory. Wilmington, MA, 
Female Lewis rats weighing 150 to 220 g were obta.ned from Charles River 



and used in all experiments 
immuniza tion of Animals : 



mrp pmukified In complete Freund's 
Ra ts were Immunfced ,„ both hlnd footpads with 5 0* gu^ M BP ernulsi.e^ ^ ^ 
adjuvant (CFA). In some experiments. 0,9 ov albumin OVA) S, 9 m ) ^ ^ ^ ^ djsease; ^ 

4) tetraplegia. 

Induction of Oral Tolerance : 

R ,„ w„. « MBP „ »*. — • — * «" — " W,r,a '" 



Proliferation Assay: 
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30 



^^rimmun.ation.the - were ^^^t^^^ 
single eel, suspension was prepared by preset e lymph nodjrU. 9^ ^ Qf 

1 0= lymph node cells (LNC) were cultured w,th the ,n ^^™ wel| |ate (Costar) . MBP and My^obactenum 
LNC derived from fed rats in quadruplicate in rou ^^"f? ^ . ^ culture3 we re Incubated for 80 
Lr^(Mt). 50 ^ ^ --J^ : e a^h^of culture. The cultures were then ha, 
hours and were pulsed with 1 uC, ?H] TdR/wei! tor scin tiltatlon counter, 

vested on an automatic cell ^^^^Z ™ plated by the following formuia: 
Percent suppress^ of pnmed LNC ^^^^^fr^^ 

% Suppression = 100x1 - — M (irradiated LNC from untreated rat + PLNC antigen) 



p roliferation Media: 
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numoiq""" 



1% autologous serum 
« Purifi cation of Di fferent Cell Subsets: 



PuriTi catton m ump .^<^ — 

_ Po, depletion of CO, 004. and CO* , p^njjjj ^^^^X^ 
dishes were coated overnight at 4»C w, h 0 ^^^^ J um , n PBS for 30 min at 20»C 
PBS/BSA. The plates were then was ed ^^^Jl monodona. antibodies (Serotec/Bioproducts) 
and washed again. Lewis LNC ^^ t ^^TJ^ naa in PBS. The ce>ls were stained for 30 mm 
,or CD3 (MRC, OX/38). CD4 (W 3/25). or CDS (OX/8) £^ M ml PBS/plate, at 4-C. The super- 
on ice, washed, and seeded on the precoated pet " 15 ™ nutes , a ter and centrifuged twice before cell 

:^:T:^^ by examining membrane immunofluorescence. 



Adoptive Tran sfer Experiments: 



W UUUU^o » — [ 

n mM at 3-4 day Intervals and sacrificed 4 days 
Donor rats were fed with either MBP or BSK 1 J 6 injected intraperitonea.ly e*her 
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■ a ^ith rp/CFA 4 hrs later for the induction of EAE. 
CD8 depleted LNC. Recipient Lewi, rats were .mmun.zed w,th BP/CFA4 

Serum Levels of Antibodies: 

~ l_ . /ci iQ a\ was used for determination of antibody 

A solid-phase enzyme-linked '^^^^^M ml per we.l of 10 ug antigen/mi indoub.ed 

.iters against MBP and OVA. M^^J^ washes with PBS/tween-20 (Bic-Rad). P H 7.5. 

dtetilled water. Plates were .ncubated for 18 hrs at 25 ^ au 100 u) of diluted serum was 

p,ates were incubated wKh 3% BSA/PBS for 2 hrs at 37 c washe ^ ^ ^ pBS/tw 

and OD 492 nm was read on an ELISA reader. 
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MUU mcQ^'^"' : 1 — 

EAE: 

phas. peptide «Mq«. Hc.Men. ^ M * ^ Set - „„ ic pnJlei „. T1 ,. y 

ESSIES - - 

K an Immune Response : 

EXAMPLES 
Example 1 

both the development of disease * d MBP purif le d from guinea pig brain (Diebler. G 

To orally induce suppression of EAE. Lew ' s rats w ^ ' " 20G ball point needle. Control animals 

et a,., Prep^Biochenr2:139 (1972)) us,ng J J^.. EAE was induced by immunization 

with 50 ug MBP emubif ied in complete M ^lZlT^ limb paralys^nTontinence usually 
by injection into the hind footpads. D ^^ e ^^^ h « Bwa ™d by day 16. The firs, series of ex- 
between days 12 and 15 l^ltZ ose of MBP on disease expression. Rats were 

periments investigated the effect of number d ^ „ of lrnmun izatlon (day 0) or three times 

ed various amounts of MBP either once 7 JJ^^^^mbP to rats suppresses EAE and that 
on days -14, -7 and 0. The results (Table I) demons rate th t f 9 ^ suppfession of 
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in rats fed 25 ug MBP. 

^- Xarnp ' e 2 - H n n MBP orior to or subsequent to immuni- 

A second series of experiments investigate d ^^S^^Zo, is affected by prior ex- 
zation MBP to determine whether the ef fect.ven ess of ora Hyin ^ ^ befQre or a w 

retaken. For these e*P— , J ^ ^. B) ^"^,.^,2^ 

, rtivi induction of disease (immunizat.on wrth ^ MBPbefore or after sensitization, the effect being 

than 60°/ suppression of disease also occuneu 

and after immunization, with MBP. As snown 
fore or after immunization. 

Example 3 p werQ ats0 
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zested onio TiDeiyto^^ - , 

ftlin reH /75-92%) decrease in pro- 

to MBP. 

f w u to MBP was also examined. Rats fed MBP 
The effect of feeding MBP on the production of the an .bod J ^^. Level8 of an ^BP 
W ere ionized and biood soMion (0.05 mg/m, in PBSV was 

antibody in the serum were measured b ELIS/V A vouj ^ pBg conta , mng o.05% Tween 

added per microwell and incubated for 3 h at 37 C Wells we ^ ^ pBSTi d , 1(jted rat 

?PBST) ad blocked overnight at 4°C wfth 5% ^ ^^ H * ^ pBST secondary antibody (peroxidase 

in Table I). The days on wh.ch rats were rea 
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TABLE I 



rff r - »r r f »Hin B Dose nn OrallY-In^ 



Innune Response 
to HBP 



lotion of £&£ iMHSnUllbll^ 
Ionized Controls 19/22 9.215.8 



Fed day -7 
25 

20 100 M9 
500 

25 Fed days -14,-7,0 

25 M9 
100 fig 

30 

500 jig 



3/5 


ND 


75.612 


ND 


2/5 e * 


ND 


88.9 


NO 


3/10 


ND 


88.912 


ND 


3/5 


7.215.2 


82.1 


-48172 


2/5* 


3.211.9 


80.815 


14149 



0/10*** 0.210.4 87.211 66t39 

■ , „ f urp on the indicated days and 

40 . tn MRP was measured for draining lymph 

(c) Prollferitlvt response to MBP wm ■»« a volume of 0.2 

node «l]s t«n 

ml containing 4 x 10 cells in 2 . Be rcapto-ethanol and 5% 

IX penicillin/streptomycin 5 x 10 Jjrc p ^ >t 5Q 

fetal calf serum was added to "Y^umed thymidine, har- 
« /ml : ^VilTralJ! f flit." us n? ilt1hVrv.steV.nd counted 
SS d .7£-.Wa scintill U atio 9 n technics. Shown 1s the 
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percentage Inhibition of pro er.t^ ^sponse U^^-^ 
fef^JSSf" on?r n oi r s 0, (H 9 B7-s P t^Uted CFH/bacRground 

(d , Rats -re sacrificed or . day 16 1 -J iM* 

W puncture. Sera were diluted 1/15 « >f , 0 j 

antibody levels were dittnnntd by tig* .icrowell and 

HBP solution (0.05 ibA* 1 J ^ ^Jjed -1th PBS ^ containing 
incubated for 3 h at 37 C. «i" 'J"™ lt 4 ' c w uh 5% BSA 1n 
0 05* Tween (PBST) and "wked ovjrrisni rat a 

PBS, pH 9.0. After washing -ells ^ wun ature , n d after 

were added and Incubated for - 2 h at re ^ * conjugated goat 
Siding with PBSJ ». c °h nd a\ ^temperature. Substrate was added 
inti-rat) added for 1 n at r00B ." BI P B 1 H NlF , plates were read 
"5 the reaction was stopped with 0.1 H HU. r ^ detennined 
S 450 « on * Tltertek multlscan »*4^ -JJ $ubtm ted 
for serum from rats 1«numzed onlywun t entage decrease 

s»"i. w f !ls < Xo,s " nh back8r s 

tract ed was 0.148). 
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TABLE II 



Icanune Response 
to HBP 



■Clinical histologic c Proli- 

l«un1zcd Controls 23/26 21.^5.1 
Days fed 500 W HBP 



-7, -5. -2, +2, +5, +7 

-7,-5,-2 
+2,+5,+7 



0/5* 
0/17 



.*** 



•*** 



4/10 



** 



0.210.4 
0 

1.412.3 



ND 
92.6 
91.513 



<W1- 



34 

15 
15 



sal 1ne. 
(b) See Table I. 

1 1 9 4 (82.247 CPM/6.T18 CfM) . 

(d) See T*,. ,. K«n .bs.rpt.on U A J50 of — < -<roU .U* 
background subtracted was 0.403. 

(e) See Table I. 





TABLE III 


40 


nmiiv Induced Suppression of EAE In Lewis Rats 




Feeding Schedule 


# Rats SickfTctal 


45 


None 

.14, -7,0, +7 


11/16 ! 
0/13 




-14 


1/5 


50 


-7 

0 


0/5 
1/5 




+7 


1/5 


55 


Rats were fed 100 ,g MPB on the indicated days ; (with respect to 
day of immunization = 0), and immunized with 50 ug MBP with 
r.PA f s mq/ml M. tuberculosis). 
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Example 5 



, h ,y intiou3d protection against 

Further exoeriments were co ndu « ert ^"7"' J^ere immunized at various lengths of time after 
: -.C. Al ter -*ys -7. -5 and -2 w,th 500 ug MBP ra s ; were im feedi and by eight weeks 

thelastfeeding. EAE was comply "PP^^^^^hown in Tabie IV, which indicates 

dlease induction becoming apparent at eight weeks following feed.ng. 
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Control 
Fed 



TABLE IV 

f fiiti S <fk/Tota1 
9/14 



0/4 

Inmuni2ed day 0 0 /4 

day +7 0/4 

day +14 0/3 

day +28 ^ 8 

25 day +56 

^ . i and -2 and limuinized on the 

? i : d ;c;u"r y5 5 :nS 9 5 ! BP M 0 HBV y ?n-JfA: 5 'c.«r. 1 «, i« w - 

30 likewise immunized. ^ _ 



Example 6 
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i • ^ «■.« mrp in rats is a specific decapeptide sequence 
It is known that the encepha.itogenic reg.on o gu,ne w MW >m ra < <^ e are nQn . 

,ocated at residues 75-84. which by Itself can induce E^, whereas ^ y ^ ggrj^ Furthermore, for other 
encephalito g enic(Hashim,G.,M^^ 

anti/ens. it has been ^^^J^^C^^-- whether both encephali- 
determinants (Yowell. R., etaL ^f^ll^I^ prewanl EAE via oral administration. Fragments of 
togenic and non-encephalitogen.c fragments of MBP - d by column chromatography (Whi- 
glea pig MBP were generated by ^^^XS^JL were fed to rats, then animais 
take, J.. etaK, LS&Sffi2g «0*( ^^1^1^ (fragment 44-89) and non-en- 
were immunized with whole MBP. It was rouna u. mcc _ H cac when fed to rats, the non-encephalt- 

cephalitogenic (fragments 1-37 and 90-170) P^-f^ f^^^ ^ thalitogenic fragment (Table 
togenic fragments being more effects ,n '^^^^^^ ^ sidu " 7M4) 

V). A decapeptide (S79) was tf^^^^X^JL when injected into rats with CFAfKar- 
by a single amino acid substltutlor ■ an ta reports ^ d ^^, Hi ^ Pro . Gln . A , f KGIu43ly) was fed to 

dys. E ..ej^_J™^ 

animals itwasalsofoundtosuppressEAE (Table V) Bovj , ^ ^ ^ encephalitogenlc 



animals prior to immunization. 
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TABLE V 



Immunized Controls 
HBP fragment 1-37 (109 fig) 
HBP fragment 44-89 (135 fig) 
HBP fragment 90-170 (235 tig) 
Peptide S79 (30 jig) 
Bovine MBP (500 fig) 



19/25 
0/9 a ' 



3/U 



0/4 



1/8 



*** 



0/10 



.01, *** P < * 001 ' - — 
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Example 7 
VI and Figure 2). 
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TABLE VI 
j ginj swell I rq M 0" dav 21 
7.61 ± l.« 



5.61 ± 1.1* 
6.07 t 0.9* 



20 



Control 

pa y? Fpd Hv ohacteria 
-7, -5, -2 
-7, -5, -Z. +7. +1* 

Joint spelling ■ thickness of joint on day measured 
*p < 0.01 compared to control (representative experiment 
of 4 animals/group) 



Example 8 



25 



An Adoptive Transfer Model of EAE in the SJL Mouse 



2. B«y. don. „lm«. » '^T^^^^Zd «* J* wilh 50 of MBP 

after transfer so that the number of relapses can be determined. 
Example 9 

n-Hy inH„r.Pd Suppression of Proliferative Response3 in SU Mice 

The feeding of 400 U gMBP every other dayfo, two ^^^"^^^J: 
munition with 400 ug MBP in CFA (0.6 mg/ml £ JJ^^^. the control re- 

"'"Ln is not .imited to those r^es '"J^^^ 
50 fined by the claims. 
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Example 10 
55 geneic Recipient Rats 



after the final feeding. Mesenteric lymph node cells (LUC) and spleen cells w 

13 
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„iv Afrnn 1 5 ua/ml, in proliferation media 

peritoneal.yeitherimmediatelyorafteractiva^ 

for 48 hrs. The number of cells ^«Z^^Z?M 80x1 0° for CD4 deleted population; 
LNC population, either activated or not. 60x1 0 for UJ o-pi MBP/CFA 4 hrs later for the m- 

nd 95.10- for CD8 depleted LNC. Recipient ^"^Z^^^* ^ * ™' 
ductlon of EAE. "me .bllity to tr-wfar^.-tano. ^ «^P"J^ ^ serum alburnin (B SA) fed 

reciptent rats is shown in Table VII. LNC obtained f ro* u ed ra* ^ (Mf£S) lymoh 

donor rats failed to transfer protects a 9 a.nst «*E. However both p n ^ 

node cells obtained from MBP fed donors were capable o trans erring r J ^ mean maxima| sev . 
in the recipients, demonstrating 50% and or mesenteric lymph nodes cells 

enty of disease was also reduced markedly .n lne ^ tolera nce to EAE induct™ is cf 

lymph nodes and the spleen. 
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TABLE VII 



<„<t FAE using LNC obtained from 
M0P L1ve transfer of fi^™?*** 
either fed or untreated donor rats. 



Rats r C2M^ |Nr 
fad with SaiKSJif-U£ 



Incidence "°* n Max 



None 

6SA 

HBP 



SPC 

He s. LNC 

SPC 

Me s. LNC 

SPC 

Mes.LNC 



6/7 
5/5 

4/4 

5/5 

4/8* 
4/7* 



2.510.3 
2.6±0.4 

2.410.2 
2.610.3 

1.610.2* 
1.710.2* 



feeding day Intends, or ""^'^'^ nodes «•« """"i 
Her ficed ind their spleens ind Vhours in th. presence of 

The LNC were harvested .nd '« " l ' d , S.i three tints, »J 



cally significant, p<0.05). 
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Example 11 



50 



65 



I III I IPO I , ^, .w — ^ - r . 

rats either before or after depleting^ cells -^J^^^ cells, negative selection was 
pnocytes (CDS). For depletion of CD3 CD4 and CD8 WjJ^ > ant , mouse lgG + lflM antibodies 
used. Petri dishes were coated overnight at 4 C wit 1 > rn or 9 ^ . n pBS fof 3Q mm 

(Tag o) in PBS/BSA. The plates 

14 
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fore cell examina ti 0 n and counting. This P-^^^ 

in the florescence activated cel. sorter ^^^^^ tarring protection against EAE 
onstrated in Table VII,. TM Results J^^*^ a " top L C t«»pient™t,(g roU p2).Thus.K^ 
(50% incidence), whereas T cell depleted SPC ' are -p lymphocytes. However, depletion of CD8 

hat the spleen cells which are capable ^/rJ^ST^ CdT. depleted SPC showed a significant 
ce „s (group 4) results in fa,lur< , o " J^J^^ antigen specific T lyr nphocytes which are 

suppressor/ cytotoxic subset. 



10 
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25 



30 



35 



TABLE VIII 



of SPC. 



Group ^ r frof " 

""^ fflp fed, donor; 

1 Whole population 

2 CD3 depleted 

3 CD4 depleted 

4 CDB depleted 



2/4 
6/6 
2/6* 
6/7 



1.710.2* 
2.610.4* 
1.210.2* 
2.210.3 



legend°of r Table T^S^ ^'^X^ 



40 Example 12 



45 



50 



55 



Ratswereimmun—BP,™ 
nine days late, A single cel. suspension ^^ f ^ l eit J r dialed (2000 Rads) or intact LNC 
mesh. Atotal of 10» LNC were cultured wrth the (Costar) . MBP and m^MM^ 

derived from fed rats in quadriplicate ,n round ™*^^ P ' a T l e cullu ' res were incubated for 80 hrs. 

Percent suppression of primed LNC ^ 

% Suppression = 100x1 - " C p M (irradiated LNC fromuntreatea m *J^^^„ MBP fed 
The PLNC were cultured along with ^^^^^^^^^^^i^MBP fed donor rats 
rats in the presence of either MBP or !g^g^S^ re shown In Figure 5. It Is shown that within 
were examined on a different ^J^S^^. M not affect the PLNC responses to r^cobac- 
the time frame of ^^J^?:^^ LNC obtained from fed rats were able to suppress 
te rium tuberculosis - However, oout or 

15 
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Example 13 

Obtained from a MBP Fed Rat 

ToexamlnethesubpopulationofSPC^^^ 
20 days after the last feeding, dep,eted of certa.n ^ LNC ^ seeded at a coo- 

obtained from MBP/CFA '™^^ h ^^ h ; B ^2?5S) bLs) together with other PLNC as 
centration of W cells per ml petn d.sh e,the ^^^L.M antigen (20 hM), for 3 days in 
indicated. The cultures were '«^J^^^^ ut0i to examine the invito production and 
an incubator and then harvested. The d.luted s P«^ s we us , an EUSA tes , Microtiter plates 

secretion of IgG antibody and were measured f« ■« Ufcody product 9 ^ ^ jncubated fof 

were incubated with 0.1 ml per well of 10 ug an ^n£hn °^ ^ teswereincubated with3 % BSA/PBS 
18 hrs.at25'C. After 3 washes with PBS *ween B in quadruplicate. The plates were 

for 2 hrs. at 37»C, washed twice and a 100 ^.^^^ plates were incub ated with 100 ul/well of 
incubated for 2 hrs. at 37"C. After three in 1% BSA/PBSfor 1 hr. at25»C. 

peroxidase-conjugated goat anti-rat IgG -"^^ "^J. ( „ 4 mg/m , phosphate citrate buffer. P H 5.0) 
Color reaction was obtained by exposure to ^^T^ OD 492 nm was read on an 

containing 30% H 5 0,. The reactcn suppression of the antigen proliferation 

EUSA reader. The results shown in Tab e X - JJJ-^ Ttheir responses to MBP in the pres- 

of PLNC in the presence of SPC obtamed '™ ™* ~ p J obtalned frorn MBP fed rats (group 1) sup- 

ence of SPC obtained from Intact rats. It is demonstrated »>« M£ SU ppressor/cytotoxic T lym- 

^es the responses of PLNC to "B^Djp^ ((m group 4) 

phocytes (group 3) abrogates suppression However de etK> V ^ ^ spc ^ 

Lees the Inhibition of the ant.MBP pre rfera ,o re ^ of S p C :PLNC). 
suits In decreasing of suppression from ^^'^ disease inhibition and antigen-specific ceiluiar 
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10 



15 



TABLE IX 



Suppression of antl-MBP responses of f PLNC » . thj . P^nc. of irradia. 
ted SPC »nd Us stipulations, obtained front HBP fed 



Croup HRP fed rats 

1 Whole population 

2 C03 depleted 

3 CD8 depleted 

4 CD4 depleted 



ratio rtgnqnffft* 1 tQ HBP 



1:1 

1:1 

1:1 

1:1 

1:10 

1:50 

1:100 



70 
-13 
-30 
96 
32 
35 
18 



20 



25 



Spleens -ere rejoved fro* JSP fed t«»>s ""^J"^",^ 

Lwi - ^ Vuc'-'reisssn-r i"jr? « 

removed from unfed rats. 



30 Example 14 

Lewisratsw^e^^ or .eft untreated and then ^£™™£^Z^Sl 

- 

rats, whereas IgG serum levels to MBP were decreased n MBP fed rats (6b). 
Example 15 

X, PLNC, which were obtained from fed rats (group 2) and cultured ^ w ™ J suppression) . The 
o , gG production to MBP in comparison to PLNC obta.ned <™^£J*Z» ^ 5 ). Moreover, 

production of antnOVA IgG production in PLNC from the same rat L 
Lng irradiated PLNC obtained from MBP fed and ,mmun < dr. t. ™£*^ wherea8 the 
„ together with MBP, ^ 

cells were responsible for suppression. 



55 
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30 



35 



40 



45 



Responder 
Group Cells 

Inmunized 



1 
Z 



HBP Fed 
and 

Inmunized 
Immunized 



Inmunized 



5 
6 



Iranunized 

HBP Fed 
and 

Immunized 
Immunized 



'Hodulator 
Cells 



HBP Fed 
and 

Immunized 

HBP Fed 
and 

Immunized 
CD8 + 

depleted 



HBP Fed 
and 

Immunized 



TABLE X 

j n r. IpvpI*; In Supernatant 5 

In Vitro Suppression 

SUM- O.D. 492 of IgG 

lation ValuesiS.D. Production 



HBP 
HBP 

HBP 

HBP 



0.5610.05 
0-3U0.01 

0.3610.04 
0.5510.04 



45 



35 



OVA 0.17*0.03 
OVA 0.1810.02 

OVA 0.2U0.04 



Rats were ionized with WPtOVA and CPA (so- < yrsrft«r he 
fifth feeding of HBP). Twelve ^" U ^ r J^! h o^ ^ 0U p S 5-7) for 
cultured together with HBP (group };J) «J J?5i HBP fed and 

levels determined by ELISA. 



Example 15 
tides of MBP 

ss The*, frasment, »«. ^ . i " -7 5 «nd -2 P*» •« ~niz.«. Animals »,™ thm ch.ll«n„.<j 

Animals were scored for mortality, presence of d.sease, and d.sease seve y 

18 
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„» deceased m"««y "*9 »n ft™".. »f * " ''*™ sh0 „, „„« ponced diminutlo. of dis- 
omy, m. region of to. ""T^ ^ ,7 „„,=.. ,.s,lf is a -., r .«"°9'* 



TABLE XI 



20 



25 



Fragment 

Control 

I- 10 
5-15 

II- 20 
16-25 
21-30 
26-36 
31-37 



(PBS) 



Incidence 
of Disease 

6/6 
5/5 
■4/5 
4/5 
4/5 
5/5 
4/6 
5/6 



Mean Max. 
Score Mortality 



3.8 
3.8 
2.1 



3.3 



3/6 
4/5 

1/5 
0/5 
0/5 
1/5 
1/6 
0/6 



30 



t *h. 1.37 reaion of guinea pig myelin 
Overlapping fragments of th l ^ | 9 de tecnnl que. 

basic protein were synthesized using sona ' p " 1moUr con centra- 

s^-fo >«• ~ to 

published procedures »nd scored^ 



Example 16 

Iq an Immune Response 

primary response b to the ^» JJ^.^ the non-encephalitogenic 

in Table XIII. when it is administered orally, the pr.mary response 
45 suppressor determinant. 
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10 
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TABLE XII 

Pr.mer.tlon ,o HBP fronts .. Urf. ™»« 



Background 
Whole HBP 
HBP fragment 1-37 
HBP fragment 44-89 



3,292 
10,142 

3,360 
10,054 



3.1 
1.0 

3.0 



HBP or equimolar amounts of MBP fragments. 
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40 



TABLE XIII 

Probation to HBP fra^ts ,„ U-i. r.t, whole MBP 

<n„rrP Of LN£ BlBlsJE Ul ^ 

spc 5.1011.6 S.OSil.8 2.41*0.9 

q Rltl q 9.88*1.5 3.5310.6 
Mes.LNC 8.6111.3 

ctr<iclls 4.SS...3 ..«*■» «•"«•■« 

alone. 



45 Claims 



disease in preparation of an orally or enterally ad- 



Tneuseofanautoantioenspeclficforana— ^ 
ministrable medicament for eliciting suppressor T-cells that recog 



50 



55 
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• CONTROL 

♦ FED DAYS -7,-5,-2 

O FED DAYS -7,-5, -2, +7, + 14 

FIG. 2 
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SJL/J MICE IMMUNIZED SC 
WITH MTEUN BASIC PROTEIN 
(MBP) 3 CPA 



DRAINING OMPH NODES 
REMOVED AND CULTURED 

with MBP 



4 DAYS 




FIG, 3 



r 



2-4x10 CULTURED 
LYMPH NODE CELLS 
INJECTED IZ 

6-10 DAYS 

Z^""^ >90% OF ANIMALS 
BECAM 



RELAPSEIN 10 -I4 DAYS I 
2-3 WEEKS j ^ 



BECAME CLINICALLY ILL 




PARTIAL RECOVERY 
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_J I ' 

10" 20 30 

Oayslremoni of LNC offer last feeding) 

F/6.5 
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